This study introduces Net Export (NX) models to examine the determinants of the trade flows between Australia and eight selected trading partner (TP) countries (China, France, Germany, Malaysia, Singapore, Thailand, United Kingdom, United States of America) in four selected Trade Deficit (TD) categories (Pharmaceutical Products; Nuclear Reactors, Boilers, Machinery and Mechanical Appliances; Electrical Machinery and Equipment; Sound Recorders and Producers, and Vehicles Other Than Railway or Tramway Rolling-Stock). A total of 29 NX models are estimated, which are based on both the monetary and Quantity (QTY) values. Findings in this study suggest that macroeconomic variables such as money supply, interest rates and savings rates have no-significant effect in the determination of the NX levels in the selected categories. This highlights that monetary policy cannot influence the NX levels in the selected TD categories in Australia. This study also identifies some policy implications which arise from this paper. A total of 29 NX models are estimated, which are based on both the monetary and Quantity (QTY) values. Findings in this study suggest that macroeconomic variables such as money supply, interest rates and savings rates have no-significant effect in the determination of the NX levels in the selected categories. This highlights that monetary policy cannot influence the NX levels in the selected TD categories in Australia. This study also identifies some policy implications which arise from this paper.
The NX in this study refers to the trade balance between Australia and the selected trading partner countries in the selected TD categories. The selected categories in this study are growing industries in Australia in respect to their contribution to Gross domestic Product (GDP) and at the same time Australia is experiencing a significant and growing TD in these categories. All NX models estimated are examined on a bilateral basis in order to establish the patterns and determinants of a two-way trade between Australia and the selected trade partner countries. According to Kyereme (2002) , the bilateral trade analyses when compared to the multilateral trade analysis are likely to provide policy makers with more comprehensive trade balance information. This includes 'country specific' variables that are significant in trade flows determination, which in turn can assist policy makers to tailor more effective trade policies.
II. A Review of the Literature
According to the Keynesian open macroeconomic model, a country's GDP is one of the major determinants of the NX levels, which argues that contractionary fiscal policy reduces the TD, while expansionary fiscal policy increases the TD levels. This method in the current literature is known as the 'absorption approach'. The 'absorption approach' has been pioneered by Harberger (1950) , Meade (1951) and Alexander (1959) , which specifies that any trade balance improvements can be achieved only by increasing the domestic aggregate income over aggregate expenditure.
Econometric analysis of the NX in the current literature is limited. Investigating the relationship between the trade balance and the net trade flows has been a main focus in the literature (Bahmani-Oskooee (1992) , Martín & Velázquez (2002) , Kyereme (2002) and Duasa (2007) ). Two most relevant empirical studies that have estimated the NX are the studies by Kyereme (2002) and Duasa (2007) , while Tang (2008) has reviewed the study by Duasa (2007) . The study by Kyereme (2002) estimated the NX between the United States of America and Australia, while the study by Duasa (2007) estimated the NX between Malaysia and the Association of Southeast Asian Nations (ASEAN) countries. The dependent variables used in these two studies by Kyereme (2002) and Duasa (2007) are the United States of America's NX over the Australian NX and the ratio of the X over M between Malaysia and ASEAN countries respectively. Kyereme (2002) used four independent variables which include the Gross Domestic Product (GDP), exchange rates (EXR), money supply (MS) and interest rates (IR), while the GDP, MS and IR are all expressed as a ratio of the United States of America's values relative to the Australian values and the EXR is expressed as value of one unit of the AUD in terms of the USD. The major findings in this study suggest that the IR is the most significant variable, followed by the GDP, MS and EXR. Furthermore, all variables except the MS and the EXR are statistically significant at 1 per cent level, while the MS is significant at a 5 per cent level and the EXR is not statistically significant. Finally, the 3 independent variables (GDP, MS and EXR) have a negative relationship with the NX and the IR is having a positive relationship with the NX. Duasa (2007) used three independent variables which includes the Malaysian EXR, GDP and MS. The overall finding in this study shows a weak statistical link between the NX and the EXR, while the links between the NX -GDP and the NX -MS are statistically significant at a 1 per cent level of significance. In overall, in the long-run, the independent variables GDP and EXR shows a negative relationship with the NX and the MS shows a positive relationship with the NX. However, the coefficients estimated using the ECM shows a negative relationship between the NX and all these 3 independent variables.
The major difference between these two studies is that Kyereme (2002) compared to Duasa (2007) has used in the model the IR variable as an additional independent variable. Furthermore, Kyereme has taken into account the values of both the domestic and foreign macroeconomic variables, while Duasa has included only the Malaysian domestic macroeconomic variables in the model. Tang (2008) has criticized the approach adopted by Duasa (2007) , on the basis that the independent variables the GDP and MS are only observed for the Malaysian economy, while the foreign GDP and MS are not taken into account. In addition, according to Tang (2008) , the IR is an important dependent variable and should be included in the NX model; however, Duasa (2007) has omitted this variable.
Both NX models estimated by Kyereme (2002) and Duasa (2007) , have used an aggregated X and M volumes as a dependent variable, without reference to any specific category. This approach is likely to have some shortcomings, for instance, different trade categories is likely to respond differently to changes in the macroeconomic variables. Hence, the estimation of the NX models with reference to specific trade categories is likely to reveal more specific information on a category-by-category basis. Kyereme (2002) recognized the potential downsides of his model and clearly suggests that further research in this area is required, which includes and is not limited, to model modification and inclusion of an additional variable(s) in order to develop a more robust NX model. Hence, these above studies suffer from many limitations such as lack of emphasis on variables such as interest rates and savings rates which based on the economic theory playing a significant influence in determination of the NX levels. Furthermore, the existing studies mainly focus on the United States of America and Malaysia, and none of them focus on Australia.
III. Theoretical Framework and Methodology
In this study we follow Duasa's (2007) approach in determining the dependent variable, where the NX will be expressed as a ratio of the X to M between Australia and the selected TD country, in the selected TD category. This approach as Bahmani-Oskooee (1991) suggested is preferable, since it is not sensitive to the units of measurement and interpretation of such ratio refers to real trade balance. In addition, the usage of the ratio maintains a positive value of the NX, irrespective of whether the trade balance is a positive or negative value; hence, the variables can be expressed in a natural logarithm if required. Due to these advantages, the NX ratio has been used in numerous empirical studies, which includes studies by Bahmani-Oskooee & Brooks (1999) , Onafowora (2003) and Duasa (2007) .
Existing studies which provide empirical evidence on the relationship between GDP levels and the trade flows include Balassa (1967) , Goldstein & Khan (1978; 1985) , Silvapulle & Phillips (1985) , Arize (1987) , Lawrence 1990 , Koshal et al. (1992 , Carone (1996) , Warr & Wollmer (1996) , Belessiotis & Giuseppe (1997) , Baharumshah (2001) , Boyd et al. (2001); Chinn (2004) , Havrila (2004) , Lau et al. (2004) , Kyereme (2002) and Duasa (2007) .
Based on the above review of empirical studies, the NX model can be expressed in the following form:
Where: ' ' D X and ' ' D M is the Australian (or domestic) X and M respectively, ' 'i is the industry for the category i , '
' j is the foreign country j and ' 't is the time period.
Another independent variable that is traditionally used in the analysis of the balance of payment and the trade models is the EXR, where the EXR theoretically determines the relative prices of the X and M volumes, and hence the NX levels. This method in the current literature is known as the 'elasticity approach' or as the 'imperfect substitute' model. The 'elasticity approach' attempts to establish whether the devaluation of the country currency improves the country's trade balance according to the Marshall-Lerner condition 3 . Studies that analysed the trade balance using the elasticities approach include Frenkel et al. (1969) , Dornbusch (1975) , Johnson (1976) and Boyd et al. (2001) and Xu (2008) .
From the point of economic theory, the EXR is likely to have a significant impact on the X and M flows and this is supported by an enormous number of empirical studies (see, for instance, Himarios (1989) , Bahmani-Oskooee (2001) , Kyereme (2002) and BahmaniOskooee & Wang (2007) ). These studies have found a significant relationship between the trade balance and the EXR. On the other hand, studies by Greenwood (1984) , Mahdavi & Sohrabian (1993) , Rahman et al. (1997) and Duasa (2007) have found rather weak empirical evidence on the relationship between the EXR and the X and M flows. Based on these empirical findings, inconclusive evidence exists as to whether the EXR are statistically significant in determining the X and M flows. In order to shed some light as to whether the EXR is statistically significant in determining the X and M flows between Australia and the selected TD countries and categories, the EXR variable will be included in the NX models estimated in this study. The EXR variable was also used in the studies by Kyereme (2002) and Duasa (2007) , which have estimated the NX between the United States of America, Australia, Malaysia and ASEAN countries respectively. The NX model in this form is presented in Equation 2 as follows:
Where:
is the EXR of the Australian Dollar per one unit of the foreign currency.
Finally, another method used in the analysis of the balance of payments can be viewed from a 'monetary' point of view. This approach puts forward that the MS and demand for money is likely to influence the country's trade balance and other components of the balance of payments. According to the monetary approach, the excess MS in the economy causes a balance of payments deficit and as a result, the balance of payments dis-equilibrium should be addressed with an appropriate monetary policy. Polak (1957) , Hahn (1959) , Prais (1961) and Mundell (1971) argue that the balance of payment should be viewed primarily from a 'monetary' point of view. Recent empirical studies, which have included money variables in the trade models, include Liew et al. (2003) , Kyereme (2002) and Duasa (2007) . As a result, the MS variable will be included in the NX model and the NX model in this form is presented in Equation 3 as follows:
3 The Marshall-Lerner condition stipulates that if the sum of the price elasticity of the X and M (in absolute values) exceed unity, the devaluation of the country's currency will improve the trade balance. However, based on empirical evidence, the relative depreciating of the currency in relations to other trading partners currencies will lead to the improvement in trade balance only in the long-run, while in the short-run, the trade balance will deteriorate. This phenomenon is known as a 'J-curve' (Dornbusch et al., 2002) ; however, the empirical support for the J-curve phenomena is inconclusive, and some studies show the evidence for the J-curve phenomena (Bahmani-Oskooee, 1985) , while others such as Himarios (1989) do not.
Where: ' ' D MS and ' ' j MS is the Australian and foreign country MS (M3) respectively.
According to Tang (2008, p.128) , the independent variables GDP, EXR and MS presented in Equation 3 represents an 'open economy' macro equilibrium variables rather than from the 'absorption approach' and the 'monetary' point of view. Tang (2008) criticised Duasa (2007) for estimating the NX model presented in this above form, and suggested that the IR should be included in the NX model. Following the suggestion by Tang (2008) and the empirical study by Kyereme (2002) , the NX model in this study incorporates the IR variable and the NX model in this form is presented in Equation 4 as follows:
Where: ' ' D IR and ' ' j IR is the Australian and foreign country IR respectively.
By referring to the Keynesian Investment-Saving and Liquidity Preference-Money Supply (IS-LM), the equilibrium in an open economy is achieved when equilibrium in the goods and money market exists. The Saving (S) is likely to play an important part in the trade balance determination. Based on the S and Investment (I) framework, the Current Account (CRA) = S -I, which can be also expressed as a Trade Balance = S -I (Griswold, 2007 and Tang, 2008) . Based on this S and I framework, there is a strong argument to include the SVR as an additional independent variable in the NX model. Tang (2008) suggests the importance of the inclusion of the SVR variable in this model, while Kyereme (2002) suggests that the estimation of NX model without a SVR variable should be subject to a further model modification and/or inclusion of an additional variable(s). Based on this review, an additional independent variable -the SVR will be included in the NX model and the NX model in this form is presented in Equation 5 as follows:
Where: ' ' D SVR and ' ' j SVR is the Australian and foreign country SVR respectively.
Based on this review, the NX model which will be estimated is presented in Equation 6 as follows:  other things being equal, as the Australian GDP relative to foreign GDP increases by a greater amount, it is expected that the trade balance will worsen (as the M volume tends to increase and as a result the ratio of the Australian X over the Australian M will decrease), hence a negative a priori sign. For ' ' 2  other things being equal, as the Australian dollar appreciates against the foreign currency, it is expected that the trade balance will worsen (as an appreciation of the Australian currency is likely to increase the M levels and to decrease the X levels and as a result, the ratio of the Australian X over the Australian M will decrease), hence a negative a priori sign. For ' ' 3  other things being equal, as the Australian MS increases by greater amounts than the foreign MS, it is expected that the trade balance will worsen (as the M volume tend to increase and as a result, the ratio of the Australian X over the Australian M will decrease), hence a negative a priori sign. For ' ' 4  other things being equal, as the Australian IR increases by a greater amount than a foreign IR, it is expected that the trade balance will improve (as the M volume tends to decrease and as a result, the ratio of the Australian X over the Australian M will increase), hence a positive a priori sign. Finally, for ' ' 5  other things being equal, as the Australian SVR increases by a greater amount than a foreign SVR, it is expected that the trade balance will improve (as the M volume tends to decrease and as a result, the ratio of the Australian X over the Australian M will increase), hence a positive a priori sign.
Having determined the the theoretical NX model, an important aspect to consider is whether to use a linear or non-linear NX model. According to Khan & Ross (1975; 1977) and Salas (1982) , when the estimated model is used for forecasting, the linear model is a more suitable form. However, when the purpose of the study is to establish to what degree the changes in the explanatory variables affect the dependant variable overtime, the preferred model is the log-log form. Model estimation in log-log form has been adopted in a vast number of studies (see, for instance, Kyereme (2002) and Duasa (2007) ). Hence, the functional form for the NX model, which will be estimated for the selected TD categories and countries, will be in the log-log form. According to Gujarati (2003, p.421) , this approach will not only produce elasticities but it is also likely to reduce the problems with heteroscedasticity 4 . The adopted functional form for the NX in the log-log form is presented in Equation 7 as follows:
Where: ' 'Ln is the natural logarithm for the corresponding variables.
The aim of the methodology used in this study is to ensure that all NX models estimated are conforming to the 9 classical model assumptions (Gujarati, 2003) , in order to obtain an unbiased estimates for the population parameters. If one or more of these assumptions are violated, it can lead to problems associated with biased coefficient and standard error estimates. This in turn will ultimately affect the validity of the inferential statistics about estimates and finally, the distribution assumed during the tests will become inappropriate. According to Phillips (1986) , if these assumptions are violated, the t-tests and F-tests are unlikely to be reliable. On the other hand, if these 9 classical assumptions are satisfied, the regression model is likely to produce the Best Unbiased Estimators (BUE) for the population regression parameters. However, the classical assumptions for the regression model estimation assume that the time-series data for both the dependent and independent variable(s) are stationary. This implies that the mean, variances and autocovariances do not change overtime. On the contrary, this assumption is frequently violated and as a result, it is likely to lead to autocorrelation, a non-normality problem and most importantly to cause spurious regression 5 (Gujarati, 2003) . 4 Heteroscedasticity is a common problem when cross-sectional data is used, which is the case in this study. 5 A spurious regression produces a high R-square and high t-statistics; however, despite these desirable properties of the overall regression results, they are without any economic meaning. For a more detail explanation of the properties of the spurious regression, refer to Granger & Newbold (1974) . According to Gujarati (2003) , another indication of spurious regression is when R-square > DW, where DW is DurbinWatson statistic.
Since the 9 classical assumptions and stationarity are critical, the adopted estimation procedures will commence by testing the variables for the presence of the unit root (nonstationarity). The tests for non-stationarity will include both informal and formal procedures. The informal procedure includes plotting the time-series data and observing the trend (both the linear and non-linear) and any possible relationship and the formal method will include the Dickey-Fuller Test (DFT), Augmented Dickey-Fuller Test (ADFT) (Dickey & Fuller, 1979) and the Phillips-Perron Test (PPT) (Phillips & Perron, 1988) .
Once the variables are tested for non-stationarity and if none of the variables have a unit root, the Ordinary Least Squares (OLS) will be applied, followed by the standard diagnostic tests. If some variables have a unit root and some do not, the first difference or second difference (if required) will be taken off the variables which have a unit root. Once these variables (with a unit-root) after differencing becomes stationary, the OLS will be applied followed by the standard diagnostic tests. If all variables have a unit root and such variables are stationary in the first difference form I(1) or in any other form i.e. I(2) 6 , I(3), such variables can be potentially cointegrated, consequently, the Johansen Maximum Likelihood Procedure (JMLP) test for cointegration will be carried out. If the JMLP reveals one cointegrating equation, the Error Correction Model (ECM) will be applied followed by the standard diagnostic tests. However, if the JMLP reveals more than one cointegrating equation, the Vector Autoregression Model (VARM) will be applied, followed by the standard diagnostic tests.
IV. DATA AND DATA SOURCES
The Australian X and M trade data for all the selected trading partner countries and If it is more than 2 '>I(2)', the coefficient(s) estimated cannot be meaningfully interpreted. 7 The EXR data from the RBA are originally in monthly time-intervals and for the purpose of this analysis converted to quarterly time-series by taking an average of the corresponding 3 monthly EXR's, while the EXR for Thailand are originally in quarterly time intervals. Furthermore, all EXR (except for the TWI) are expressed as value of one unit of foreign currency in terms of the Australian currency. 8 The Australian SVR originally is expressed in millions of Australian Dollars.; however, these figures are converted to AUD bill. in order to be consistent with most of the other TD countries data. 9 The lending standard variable rates.
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The Chinese GDP data is only available from 1995:Q1 and is expressed in billions of Yuan, while these data are converted to AUD, mill. in order to be consistent with the Australian GDP data. 24 The GDP data for Thailand is converted to millions of AUD, in order to be consistent with the Australian GDP, while Thailand's GDP data is available from 1993:Q1. 25 The original MS data (M3) for Thailand is expressed in millions of Thai baht and are in monthly intervals. This data is converted to billions of AUD, and to the quarterly time-series (as the values at the end of the period) in order to be consistent with the Australian MS data. 26 Thailand's SVR is originally expressed in millions of Thai baht, in quarterly time intervals and are available from 1992:Q4. This data is converted to millions of AUD, in order to be consistent with the Australian SVR data. 27 The IR data for Thailand is originally in monthly time-intervals, which are converted to quarterly time-series (as the values at the end of the period) in order to be consistent with the Australian IR data. 28 The GDP data for the United Kingdom is converted to millions of AUD, in order to be consistent with the Australian GDP. 29 The original MS data (M3) for the United Kingdom is converted to billions of AUD, in order to be consistent with the Australian MS data. 30 The United Kingdom's SVR is converted to billions of AUD, in order to be consistent with the Australian SVR data. 31 The GDP data for the United States of America is converted to millions of AUD, in order to be consistent with the Australian GDP. 32 The original MS data (M3) for The United States of America is converted to billions of AUD in order to be consistent with the Australian MS data. Furthermore, this data is only available until 2005:Q4 as the Board of Federal Reserve System has ceased the publication of the 'M3' and its components for The United States of America on March 23, 2006. For more information visit: http://www.federalreserve.gov/releases/h6/discm3.htm 33 The United States of America's SVR is originally in monthly time-intervals, which are converted to quarterly time-series (as an average of the corresponding 3 months period) and to billions of AUD, in order to be consistent with the Australian SVR data. 34 The IR data for The United States of America is originally in monthly time-intervals, which is converted to quarterly time-series (as the values at the end of the period) in order to be consistent with the Australian IR data. Table 1 shows the NX models that will be estimated in this section. This table consists of 29 NX models, however, as each of these models are estimated based on AUD and QTY values, the NX models estimated in this study are 58 in total. Tables 2-5 shows all 58 NX models estimated, which includes the estimated coefficients, corresponding t-ratios and diagnostic tests results. As shown in Table 2 , all 10 NX models in Category 30 are significant. Additionally, in most of the estimated models, the variable SVR is significant, while the variables GDP, EXR, MS and IR are mostly not significant.
V. EMPIRICAL FINDINGS
The variables GDP and EXR are significant in 4 out of the 10 models, the variables MS and IR are significant in 3 out of the 10 models and the SVR is significant in 7 out of the 10 models. The correct coefficient signs for all the GDP, EXR, MS, IR and SVR are found in 3 out of the 10 models (1 based on AUD and 2 based on QTY), while for these 3 models, the coefficients range for the GDP, EXR, MS, IR and SVR is between (-0.447 and -4.138), (-2.339 and -46.873) , (-0.047 and -44.979 ), (0.484 and 2.354) and (0.004 and 1.792) respectively. Finally, the overall Adj. R-Square for all 10 models in this category ranges between 9.3 and 51 per cent respectively.
In overall, out of the 10 estimated models in this category, 3 models (the NX with Germany based on AUD; the NX with China and The United States of America based on QTY) have the correct signs and have satisfactory passed all diagnostic tests. The NX model with China shows that a 1 per cent growth rate in the GDP, EXR and MS will decrease the NX by 0.447, 46.873 and 44.979 per cent respectively; a 1 per cent growth rate in the IR will increase the NX by 2.354 per cent, on average, while a 1 per cent increase in the SVR will increase the NX by 1.792 per cent. The NX model with the United States of America shows that a 1 per cent growth rate in the GDP, EXR and MS will decrease the NX growth rate by 4.138, 12.105 and 4.125 per cent respectively, while 1 per cent growth rate in the IR and SVR will increase the NX growth rate on average by 0.951 and 0.017 per cent respectively. The NX model with Germany shows that a 1 per cent growth rate in the GDP and EXR will decrease the NX growth rate by 1.952 and 2.339 per cent respectively; a 1 per cent increase in MS will decrease the NX growth rate by 0.047 per cent, while a 1 per cent growth rate in the IR and SVR will increase the NX growth rate on average by 0.484 and 0.004 per cent respectively. For all of these 3 models, the variables GDP, EXR and MS are mostly elastic, while the variable IR and MS are mostly inelastic. Finally, the Adj. R-Square for China, the United States of America and Germany is 12.6, 19.8 and 9.3 per cent respectively. As shown in Table 3 , out of the 16 NX models in Category 84, 13 models are significant and 3 NX models are not significant. The NX models which are not significant are the NX model with Germany based on AUD and Malaysia and Thailand based on QTY values. Furthermore, for most of the models, the majority of the variables are not significant. The variables GDP, EXR, MS, IR are significant in 7, 5, 3 and 4 out of the 16 models respectively, while the variable SVR is significant in 8 out of the 16 models. The correct coefficient signs for all the GDP, EXR, MS, IR and SVR are found in 6 out of the 16 models (3 based on AUD and 3 based on QTY), while for these 6 models, the coefficients range for the GDP, EXR, MS, IR and SVR is between (-0.017 and -2.806), (-0.365 and -6.353), (-0.017 and -8.905), (0.151 and 2.381) and (0.003 and 0.368) respectively. Finally, overall, the Adj. R-Square or all 16 models in this category ranges between 1.9 and 44.9 per cent respectively.
Overall, out of the 16 estimated models in this category, 5 models (the NX with China, Thailand and the United Kingdom based on AUD; the NX with China and the United Kingdom based on QTY) have the correct signs and have satisfactory passed all diagnostic tests. The NX model with China based on AUD shows that a 1 per cent increase in the GDP will decrease the NX growth rate by 0.03 per cent, a 1 per cent growth rate in the EXR and MS will decrease the NX growth rate by 2.671 and 3.57 per cent respectively, a 1 per cent growth rate in the IR will increase the NX growth rate by 0.296 per cent, on average, while 1 per cent increase in SVR will increase the NX growth rate by 0.12 per cent. The NX model with Thailand shows that a 1 per cent growth rate in the GDP, EXR and MS will decrease the NX growth rate by 1.393, 2.868 and 0.017 per cent respectively, while 1 per cent growth rate in the IR and SVR will increase the NX growth rate by 0.601 and 0.148 per cent respectively in average. The NX model with the United Kingdom based on AUD shows that a 1 per cent growth rate in the GDP, EXR and MS will decrease the NX by 1.069, 1.098 and 1.711 per cent respectively, a 1 per cent growth rate in IR will increase the NX by 0.151 per cent, on average, while a 1 per cent increase in the SVR will increase the NX by 0.003 per cent. The NX model with China based on QTY shows that a 1 per cent increase in the GDP will decrease the NX growth rate by 0.017 per cent, a 1 per cent growth rate in the EXR and MS will decrease the NX growth rate by 6.353 and 8.905 per cent respectively, a 1 per cent growth rate in the IR will increase the NX growth rate by 0.192 per cent, on average, while 1 per cent increase in SVR will increase the NX growth rate by 0.368 per cent. The NX model with the United Kingdom based on QTY shows that a 1 per cent growth rate in the GDP, EXR and MS will decrease the NX by 2.806, 3.482 and 1.372 per cent respectively, a 1 per cent growth rate in IR will increase the NX by 2.381 per cent, on average, while a 1 per cent increase in the SVR will increase the NX by 0.022 per cent For all of these 5 models, the variables GDP, EXR and MS are mostly elastic, while the variable IR and SVR are mostly inelastic. Finally, the Adj. R-Square for China, Thailand and the United Kingdom based on AUD values is 30.3, 44.3 and 14.3 per cent respectively and for China and the United Kingdom based on QTY, the values are 21.6 and 44.9 per cent respectively. As shown in Table 4 , out of the 16 NX models in Category 85, 13 models are significant and 3 NX models with Germany, Malaysia and Singapore all based on AUD, are not significant. Furthermore, in most of the models, the variable GDP is significant, while the variables EXR, MS, IR and SVR are not significant.
The variables EXR, MS, IR and SVR are significant in 3, 2, 6 and 5 out of the 16 models respectively, while the variable GDP is significant in 11 out of the 16 models. The correct coefficient signs for all the GDP, EXR, MS, IR and SVR are found in 2 out of the 16 models (1 based on AUD and 1 based on QTY), while for these 2 models, the coefficient range for the GDP, EXR, MS, IR and SVR is between (-0.240 and -1.811), (-1.442 and -4.963), (-2.854 and -4.025), (0.873 and 1.248) and (0.009 and 0.704) respectively. Finally, the Adj. R-Square in overall for all 16 models in this category ranges between 0.2 and 71.5 per cent.
Overall, out of the 16 estimated models in this category, only 2 models (the NX with China based on AUD; the NX with Singapore based on QTY) have the correct signs and have satisfactory passed all diagnostic tests. The NX model with China based on AUD shows that a 1 per cent increase in the GDP will decrease the NX growth rate by 0.240 per cent, a 1 per cent growth rate in the EXR and MS will decrease the NX growth rate by 1.442 and 4.025 per cent respectively, a 1 per cent growth rate in the IR will increase the NX growth rate by 0.873 per cent, on average, while a 1 per cent increase in SVR will increase the NX growth rate by 0.704 per cent The NX model with Singapore shows that a 1 per cent growth rate in the GDP, EXR and MS will decrease the NX growth rate by 1.811, 4.963 and 2.854 per cent respectively, on average, while a 1 per cent growth rate in the IR and SVR will increase the NX growth rate by 1.248 and 0.009 per cent respectively. In these 2 models, the variables EXR and MS are elastic; the variables GDP and IR are mixed, while the variable SVR is inelastic. Finally, the Adj. R-Square for China based on AUD values is 29.9 per cent and for Singapore based on QTY, the value is 29.8 per cent. As indicated in Table 5 , out of the 16 NX models in Category 87, 13 models are significant and 3 NX models with China and Thailand based on AUD; and France based on QTY, are not significant, while in most of the models, the majority of the variables are not significant.
The variables GDP, EXR, MS, and SVR are significant in 5, 4, 3 and 3 out of the 16 models respectively, while the variable IR is significant in 8 out of the 16 models. The correct coefficient signs for all the GDP, EXR, MS, IR and SVR are found in 6 out of the 16 models (3 based on AUD and 3 based on QTY), while for these 6 models, the coefficient range for the GDP, EXR, MS, IR and SVR is between (-0.873 and -2.784), (-0.321 and -11.403 ), (-0.812 and -3.556), (0.313 and 8.250 ) and (0.002 and 6.292) respectively. Finally, the Adj. RSquare in overall for all 16 models in this category ranges between 3.4 and 74.8 per cent respectively.
In overall, out of the 16 estimated models in this category, only 2 models (the NX with China and Germany both based on QTY) have the correct signs and have satisfactory passed all diagnostic tests. The NX model with China shows that a 1 per cent increase in the GDP will decrease the NX growth rate by 2.264 per cent, a 1 per cent growth rate in the EXR and MS will decrease the NX growth rate by 3.837 and 2.105 per cent respectively, a 1 per cent growth rate in the IR will increase the NX growth rate by 8.25 per cent, on average, while a 1 per cent increase in SVR will increase the NX growth rate by 6.292 per cent. The NX model with Germany shows that a 1 per cent growth rate in the GDP and EXR will decrease the NX by 1.358 and 11.403 per cent respectively, a 1 per cent increase in the MS will decrease the NX by 2.361 per cent, on average, while a 1 per cent growth rate in the IR and SVR will increase the NX by 1.05 and 0.002 per cent respectively The variables GDP, EXR, MS and IR in these 2 models are all elastic and the variables SVR is mixed. Finally, the Adj. RSquare for China and Germany in these 2 models is 42.8 and 41.1 respectively.
VI. Empirical Summary and Policy Implications
Overall, 49 out of the 58 models are significant, while the remaining 9 models 35 are not significant. The correct coefficient signs for all the variables GDP, EXR, MS, IR and SVR are found in 17 out of the 58 models (8 based on AUD and 9 based on QTY). Furthermore, for these 17 models, the coefficient range for the GDP, EXR, MS, IR and SVR is between (-0.017 and -4.138), (-0.321 and -46.873) , (-0.017 and -44.979 (-0.017 and -44.979), (0.151 and 8.250 ) and (0.002 and 6.292) respectively. Additionally, the variables GDP, EXR, MS, IR and SVR in these 12 models are also significant finally, the Adj. R-Square for these 12 models ranges between 9.3 and 44.9 per cent respectively.
Almost all NX models estimated are significant, and the estimated models produced similar results based on both AUD and QTY values. Further, overall results suggest that the relative GDP, EXR and the relative MS are elastic variables, which show that relative changes in income, EXR and the MS are very responsive to the level of the NX (trade balance) in these selected TD categories. The most responsive (elastic) variables to the level of the NX is the EXR, followed by relative income, MS and IR. The elasticity for the relative IR is mixed, while the relative SVR is the least responsive variable, as it is mostly inelastic.
On the other hand, the most significant variables in the determination of the NX for all TD categories are a relative SVR; followed by a relative IR, MS and income, while the EXR variable proved to be the least significant. However, the significance and the responsiveness of the individual variables to the NX levels differ when estimated coefficients are observed on a category-by-category basis.
For Category 30, the most significant variables in the determination of the NX level is the relative SVR, followed by the relative income and the EXR, while the variables relative MS and IR are the least significant. In addition, relative MS and the EXR are the most responsive (elastic) variables to the NX levels in this category, followed by the relative income, interest and the SVR.
For Category 84, the most significant variables in the determination of the NX level is the relative SVR, followed by relative income, EXR and the IR, while the variable relative MS is the least significant. In addition, the EXR is the most responsive (elastic) variable to the NX level in this category, followed by the relative MS, income, IR and the SVR.
For Category 85, the most significant variables in the determination of the NX level is the relative income, followed by the relative IR, the SVR and the EXR, while the variable relative MS is the least significant. In addition, the EXR is the most responsive (elastic) variable to the NX levels in this category, followed by the relative MS, income, interest and the SVR.
For Category 87, the most significant variables in the determination of the NX level is the relative IR, followed by the relative savings, the income rates and the EXR, while the variable relative MS is the least significant. In addition, the relative IR and the EXR are the most responsive (elastic) variables to the NX levels in this category, followed by the relative income, MS and the SVR.
In summary, the overall results in the estimated NX models that did not satisfactory pass all diagnostic tests should be viewed with caution; as these NX models require further improvements. These improvements include and are not limited to further corrections, adjustments and/or even considerable modification of most of the models in order to obtain more reliable models which will in turn, make it possible to get a clearer understanding of the determinants of the NX with the selected TD countries in the selected TD categories. Despite, these limitations the estimated NX models which did not satisfactory pass all diagnostic tests are revealing valuable information that can be utilized by trade policy makers and various parties involved in international trade in these selected TD categories.
Finally, by observing only 12 models (5 based on AUD and 7 based on QTY values) that have the correct a-priory signs and have satisfactory passed all diagnostic tests, the main findings are rather different to the remaining 46 models. The most significant variables in the determination of the NX for all TD categories in these 12 models is a relative income and the EXR; followed by a relative MS and IR, while the relative SVR variable proved to be the least significant. Additionally, the most responsive (elastic) variables to the level of the NX in these 12 models is the EXR, followed by a relative MS, income and IR, while the relative SVR is the least responsive variable.
The most important findings of this study for the models which have satisfactorily passed all diagnostic tests that relationship between the NX (trade balance) and the GDP, EXR and MS is positive, while the relationship between the NX and the IR and SVR is negative. This finding for the independent variables GDP, EXR and MS is consistent with earlier studies conducted by Kyereme (2002) and Duasa (2007) and also with the theoretical expectations. However, the independent variable EXR in this study found to be the second most significant variable (after the GDP, which found to be the most significant variable) in determining the NX in these TD categories, while the studies by Kyereme (2002) and Duasa (2007) found a rather weak or non-existent relationship between the NX and the EXR. This inconsistent finding could be due to numerous reasons; one of the reasons could be that unlike the existing studies which analyse aggregated X and M volumes, this study analyses the specific TD categories. This suggests that the relationship between the NX and the EXR is important in determination of the NX volumes and hence supports for the 'elasticity approach' or as 'imperfect substitute' model when the NX models are estimated. Furthermore, this finding also suggests that the relationship between the NX and the EXR is likely to require further research before definite conclusions are being made. Finally, another important finding in this study is that, the SVR is the least significant and the least responsive variable to the NX levels in these selected TD categories.
Overall the major findings in this study suggests that changes in the relative income and the EXR can have a significant effect on the trade volume in the selected TD categories, while the relative SVR does not have significant effect on the NX levels in these categories.
VII. Conclusions
Overall, the NX models in this study is examined from absorption, elasticity and a monetary perspective, in order to divulge the determinants of the trade balance between Australia and the selected TD countries in the selected TD categories.
The three major differences between this study and the existing ones that estimate the NX models could be summarised as follows: Firstly, unlike the existing NX models in the literature which uses the dependent variable of the overall aggregated X, and M volumes, the dependent variable in this study refers to the specific TD categories. This approach reveals that the specific information as to which variable(s) are significant in the determination of the X and M levels on a category-by-category basis. Secondly, unlike existing studies which only estimate the NX on monetary values, this study estimates the NX based on both the monetary and QTY values for each selected TD category. This allows for a comparison of the disparities (comparative analysis) and an evaluation of the corresponding results from 2 different perspectives. Thirdly, unlike existing NX models, this study incorporates the SVR as an additional independent variable. According to IS-LM framework, the inclusion of such as variable is justifiable. This approach to the best of our knowledge, has not been used in any previous studies, which at the same time, is one of the significant contributions of this study.
Overall, 49 out of 58 NX models are significant, while 12 out of 58 models (5 based on AUD and 7 based on QTY) have the correct signs and have satisfactory passed all diagnostic tests. The most significant explanatory variables in the determination of the NX in these models are the relative income and the EXR; closely followed by relative MS and IR, while the relative SVR variable is the least significant. Furthermore, in respect to the most responsiveness to the NX levels, the most responsive variable in these models is the EXR, followed by relative MS, income and IR, while the relative SVR is the least responsive variable.
In summary, the overall findings suggest that, most of the estimated NX models require further improvements. These improvements include and are not limited to further corrections, adjustments and/or even considerable modification of most of the models, in order to obtain more reliable models. This in turn will make it possible to get an overall understanding of the determinants of the NX with all selected TD countries and in all selected TD categories.
Despite these shortcomings, the overall results in this study provide valuable information that can be utilized for trade policy makers when assessing the growing TD deficit in these categories between Australia and the selected TD countries and relevant industries involved in the international trade in these categories. The findings in this study ascertain what the macroeconomic variables and the extent to which these are influencing the NX levels in the selected categories. Findings in this study suggest that macroeconomic variables such as money supply, interest rates and savings rates are having an insignificant effect in the determination of the NX levels in the selected categories. This highlights that domestic monetary policy cannot influence the NX levels in the selected TD categories in Australia. Hence, fiscal policy is more powerful in influencing the NX levels in Australia. It is advisable that governments pay particular attention to the effectiveness of fiscal policy in influencing the NX levels in Australia. 
